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Introduction
Fish assemblages are viable indicators of stream quality because they respond
predictably to changes in both abiotic factors, such as habitat and water quality, and
biotic factors, such as human exploitation and species additions. Fish have been
used to explain stream ecosystem health since the 1990s, and the creation of the
Index of Biotic Integrity has helped provide a uniform process for analyzing these
relationships1. Urbanization puts an increased stress on all levels of the
environment. In watersheds specifically, urbanization can lead to increased
flashiness, increased frequency of overland flows, increased peak flows, elevated
toxicants, nutrients, and dissolved solids and suspended sediment, and pronounced
changes in channel morphology2. Agriculture is another variable that puts added
stress on the environment. Aquatic ecosystems can experience severe consequences
from agriculture related factors, like the addition of salts, fertilizers, pesticides,
pathogens, and other pollutants into bodies of water3. Another phenomenon that
effects fish assemblages is stream morphology, which changes the course of a
stream due to erosion and deposition. Changes in stream morphology are often
accelerated by urbanization and agriculture. In the urban setting, impervious
surfaces increase stormwater runoff and discharge in streams, which increases the
rate of erosion. In the agricultural setting, sediment loads are increased which
increases the rate of deposition in streams.

Research Questions:

Results

Moderately Low

 Strong relationship between IBI
and discharge; r2 = 0.677, F =
28.188, p = 0.00 (fig. 5)
 Stream width had a similar
relationship with IBI; r2 = 0.474,
F = 16.300, p = 0.01
 Stream width and discharge were
strongly correlated; r2 = 0.748, F
= 39.687, p = 0.00

Low

Very Low

fig. 2: Bar graph
showing the IBI
score at each
sampling site in the
study

fig. 5: Correlation between IBI and discharge within each
watershed

 An Index of Biotic Integrity was calculated for each sampling site in the study (fig. 2)
 Scale of 0 (worst) to 60 (best); 0-15= very low, 16-30= low, 31-45= moderately low,
46-55= moderate, 56-60= moderately high6
 RI2 had the lowest score (0) and C5 had the highest score (37)
 Iowa streams had a higher average IBI score, 21.15 (n=13), than that of Illinois streams, which
averaged 12.6 (n=5), however this was not a significant difference (t-test: F=3.72, 16 df, p< 0.68)

 A multiple regression model was run comparing the following variables: pH,
DO%, nitrate, phosphate, water temperature, ammonia, BOD, total dissolved
solids, % impervious surfaces, % agricultural land use, chloride, stream width,
discharge, and SPC
 The two best predictors of IBI were discharge and SPC, which together explain
79.8% of the variation in IBI scores; F = 26.625, p = 0.000, t (SPC) = -2.861 and
t (discharge) = 5.166

What ecological factors are associated with variation in IBI in an urban to rural
landscape?

Discussion
fig. 3: Correlation
between IBI and
percent impervious
surfaces within each
watershed; percent
impervious calculated
above each sample
point with GIS

Methods
 19 sites with a mix of land use types were sampled in the greater Quad Cities
area in July 2021 (fig. 1)
o Streams flow into Mississippi River or Rock River drainage
 Geographic Information Systems (GIS) was used to delineate watersheds above
each site
 Calculated percent land cover within each watershed
o Impervious surfaces (urbanization) and agriculture
 Electrofishing backpack unit4 for collecting fish in the field
 50-meter reach was sampled at each site
 Seine nets were placed across width of the stream at both ends of the sampling
reach

 Impervious surfaces within each watershed had no significant relationship with IBI; r2 = 0.049,
F = 0.201, p = 0.660 (fig. 3)
 Agriculture land use was found to have a similar relationship to impervious surfaces; r2 = 0.055,
F = 1.991, p = 0.177

fig. 4: Correlation
between IBI and
Specific Conductivity
within each
watershed

fig. 1: Map of
sampling
sites and site
watersheds in
the Quad City
area.

 Fish were identified to species level and counted to find abundance and diversity
 IBI scores were assessed using online calculators5
 Associations between IBI and ecological variables were explored using multiple
regressions in SPSS
 Water chemistry variables collected as part of UMC ongoing collaboration with
city of Davenport

 Weak relationship between IBI and specific conductivity (SPC); r2 = 0.183, F = 4.808, p = 0.043
(fig. 4)
 SPC and chloride (r2 = 0.179) were the best predictors of IBI out of all the water chemistry
variables measured; pH, dissolved oxygen percent, nitrate, phosphate, water temperature, ammonia,
biological oxygen demand, total dissolved solids
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This study infers that urbanization and agricultural land use alone were found to have no
significant influence on fish abundance and diversity. Geomorphic and water chemistry,
like stream width, discharge, SPC, and chloride, had a stronger relationship with IBI
scores, which suggests that there are multiple influences on fish abundance and diversity
at play in this biological system. Specific conductivity measures overall pollution of the
water, with a large majority of this pollution coming from urbanization and agricultural
land use. Discharge and stream width both showed strong positive relationships with
IBI. The positive relationship is logical because wider streams have a higher carrying
capacity which increases fish abundance, and wider streams typically have more types of
habitat available, which increases fish diversity. Discharge is typically higher in wider
streams, which helps explain the strong positive relationship between both variables and
IBI because discharge and stream width explain the same phenomena. The predictors of
fish abundance and diversity in this biologic system are much more complex than just
land use, or just water chemistry. In order to explain the whole story, multiple variables
must be examined to explain fish abundance and diversity in Quad City area streams.
As the Quad Cities region continues to expand its urban sprawl and the agricultural
community continues to hold a strong presence, the community will need to take care of
its natural resources. Conservation practices can be implemented to improve stream
quality, which in turn will increase public health. Sites in this study, like RI2, that are
clearly impaired and deteriorating due to land use impacts offer a great case for
conservation practices within the watershed, like improving the riparian zone, increasing
the amount of pervious surfaces, etc. Outside of the urban areas, water and soil
conservation practices to clean field runoff and decrease sediment erosion are important
to creating healthier aquatic ecosystems, but also play a key role in agricultural success.
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